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Experience with groundwater contamination from septics does not translate to greywater.
In over 20 years of working in the greywater field, I have never heard of groundwater
contamination from any of the 8 million greywater systems in the US.
It is not likely that this has ever, or will ever occur. Because, multiplied together, these
factors make a greywater system several orders of magnitude groundwater‐safer than a
septic:
1) greywater has on the order of 1/1000th as many pathogens as combined sewage,
and a fraction of the nutrients.
1) Unlike a simple mechanical filter, the treatment capacity per inch of soil increases
logarithmically with proximity to the surface. The first foot of soil, has on the order of
100 times more treatment capacity than the fourth foot of soil. The first inch has thousands
to hundreds of thousands of times more capacity than the 37th inch. (See reverse and
below).
3) greywater application is typically diffuse as compared to septic application.
Instead of all the septic effluent being added at one point in the leachfield, greywater
systems typically have 4 to 30 or more outlets, and thus much less intense point loading.
1000 x 100 x 4 = approximately 400,000 times less bacteria reaching groundwater from a
greywater system than a septic at the same average loading rate and separation.
This is a very rough calculation, however there is plenty of extra margin here to defend the
decision to allow greywater to be applied with 3/5th or 60% of the separation.
In areas with high groundwater, the option for local jurisdictions to allow diversion of
greywater to treatment higher in the soil profile is an important tool to safeguard
groundwater quality.
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Septic effluent added to 18” deep leachfield is rapidly purified by large numbers
of beneficial bacteria near surface of soil.
Biological contamination plume
attenuates rapidly; pathogen levels are
near zero within 50’ in most soils.
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Greywater added at or within
6” of the surface receives very
rapid, effective treatment in
this most biologically active
zone. Also, the pathogen levels
are lower than blackwater to
begin with. The contamination
plume does not extend down
more than a foot or two.

Though excellent treatment can be attained on the surface (see Overland
Flow. p. 43), wastewater may be contacted by children or animals, or run off
into surface water before it is treated.
In bulk ﬂowing water, there is almost no natural treatment other than
dilution, the treatment modality considered least desirable by the World
Health Organization. Contamination can spread for miles downstream. This
is a major weakness of current wastewater treatment thinking in the US,
which favors a pipe dumping artiﬁcially treated efﬂuent directly into natural
waters. If there is any problem — the plant runs out of chlorine, the power
goes off—or for that matter, even if there is not, the waste is injected into the
worst place for it in the entire water cycle. Bulk water ﬂows have thousands
of times less puriﬁcation capacity than water in soil, and they are the point in
the water cycle where it is most critical that the water be pure.
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FIGURE 4: HOW TREATMENT CAPACITY AND CONTAMINATION PLUMES CHANGE
WITH LOCATION OF WASTEWATER APPLICATION

Plume extents do not equal recommended separation distances. If a septic
leachﬁeld plume generally extends 50’, the separation distance should be a
multiple of that to allow a safety factor. The UPC requires 100’ of separation
from a well to a leachﬁeld, for example—a 2x safety factor.
The Code is not especially rational. It only requires 150’ for a drywell,
which provides little or no safety factor. The code separation from a greywater
outlet to a well is 100’, about a 10x safety factor, but only 50’ from natural
surface waters, about a 3x safety factor (pathogens can travel farther over the
surface than through the soil).
The optimum application point is a balance between various considerations. You want to apply wastewater high to get the best treatment, safeguard groundwater, and improve reuse, but not so high that it daylights.
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